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AB The problem addressed in this paper is concerned with DNA sequencing by 

hybridization. An algorithm is proposed that solves a computational 
phase of this approach in the presence of both positive and negative 
errors resulting from the hybridization experiment. No a priori 
knowledge of the nature and source of these errors is required. An 
extensive set of computational experiments showed that the algorithm 
behaves surprisingly well if only positive errors appear. The general 
case, where positive and negative errors occur, can be also solved 
satisfactorily for an error rate up to 10%. 
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TI A branch-and-cut approach to physical mapping of chromosomes by unique 
end-probes 

AU Christof, Thomas; Junger, Michael; Kececioglu, John; Mutzel, Petra; 
Reinelt, Gerhard 

CS Institut fur Angewandte Mathematik, Universitat Heidelberg, Heidelberg, 
69120 , Germany 
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DT Journal 
LA English 

AB A fundamental problem in computational biol . is the construction of phys . 
maps of chromosomes from hybridization expts. between unique probes and 
clones of chromosome fragments in the presence of error. Alizadeh, Karp, 
Weisser and Zweig (Algorithmica 13:1/2, 52-76, 1995) first considered a 
max. -likelihood model of the problem that is equiv. to finding an ordering 
of the probes that minimizes a weighted sum of errors and developed 
several effective heuristics. The authors show that by exploiting 
information about the end-probes of clones, this model can be formulated 
as a Weighted Betweenness Problem. This affords the significant advantage 
of allowing the well-developed tools of integer linear -programming and 
branch-and-cut algorithms to be brought to bear on phys. mapping, enabling 
the authors for the first time to solve small mapping instances to 
optimality even in the presence of high error. The authors also show that 
by combining the optimal soln. of many small overlapping Betweenness 
Problems, one can effectively screen errors from larger instances and 
solve the edited instance to optimality as a Hamming-Distance Traveling 
Salesman Problem. This suggests a new approach, a Betweenness -Traveling 
Salesman hybrid, for constructing phys. maps. 
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AB A fundamental problem in computational biology is the construction of 
physical maps of chromosomes from hybridization experiments between 
unique probes and clones of chromosome fragments in the presence of 
error. Alizadeh, Karp, Weisser and Zweig AKWZ94 first considered a 
maximum- likelihood model of the problem that is equivalent to finding an 
ordering of the probes that minimizes a weighted sum of errors, and 
developed several effective heuristics. We show that by exploiting 
information about the end-probes of clones, this model can be formulated 
as a weighted Betweenness Problem. This affords the significant 
advantage of allowing the well-developed tools of integer 
linear- programming and branch-and-cut algorithms to be brought to 
bear on physical mapping, enabling us for the first time to solve small 
mapping instances to optimality even in the presence of high error. We 
also show that by combining the optimal solution of many small 
overlapping Betweenness Problems, one can effectively screen errors from 
larger instances, and solve the edited instance to optimality as a 
Hamming-Distance Traveling Salesman Problem. This suggests a new 
combined approach to physical map construction, (orig.). (Copyright (c) 
1997 by FIZ. Citation no. 97:001563.) 
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SINCE FILE TOTAL 
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